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Abstract 
In the last years, the food security issue came to the foreground again, due to the increase of food demand and of prices for raw 
agricultural products worldwide. Although it is generally considered that the European Union would not have great problems as 
regards food security from the supply availability point of view, the income gaps and poverty of certain categories of the 
population may raise problems with regard to the population’s access to food and threaten the food security in certain poorer EU 
member states, among which Romania is most often mentioned. This paper makes an estimation of the food demand system 
parameters in Romania on the basis of the AIDS (Almost Ideal Demand System) model. This model was used for the analysis of 
food demand in different countries of the world, both in the developing countries, for the identification of vulnerable population 
categories from the food security point of view, and in the developed countries in order to know the population’s consumption 
behaviour. The data from the Household Budget Survey from the 1st quarter of the year 2011 have been used. The food demand 
system parameters are determined for the households from the urban and rural areas. The expenditure elasticities are higher in the 
rural area than in the urban area mainly due to the rural population’s lower cash incomes. 
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1. Introduction 
The paper presents an estimation of the food demand system in Romania, on the basis of an AIDS (Almost Ideal 
Demand System) model, in order to analyze the statistical data referring to the food expenditures on the household, 
collected by the National Institute for Statistics through the Household Budget Survey (HBS) of the 1st quarter of 
the year 2011.  
The demand estimation models provide information on the ways in which consumers respond to the changes in 
prices, income and socio-demographic circumstances. Once the demand model parameters and mainly the demand 
elasticities for the different groups of food products are identified, more sophisticated evaluations are also possible, 
for instance evaluations of supply shocks or of the effects of certain food policy interventions, eventually targeting 
certain demographic groups.  
The population’s food situation in Romania does not exclude the food insecurity risks for persons on households 
with low incomes, mainly in the context in which in the year 2011 household incomes were affected by the wage 
cuts (by 25%) of employees from the state budget. The relative poverty rate in Romania, at a high level compared to 
other EU Member States, increased to 22.2% in the year 2011, after a gradual decrease from 2006 until 2010. The 
economic growth resuming in 2011 did not succeed in counteracting the effects of wage cuts, the relative poverty 
rate continuing to increase in the year 2012 as well. The living standard degradation in the year 2011 also continued 
in 2012, which is also revealed by the increase in share of the food consumption expenditures (Table 1). 
 
 Table 1. Key-indicators of the socio-economic context in Romania in the period 2010-2012 
Indicators m.u. 2010 2011 2012 
Real GDP growth % (compared to previous year) -1.1 2.3 0.6 
Relative poverty rate %  ( under  60% of the median cash incomes) 21.1 22.2 22.6 
Share of food 
expenditures 
%  (share in total consumption expenditures, 
self-consumption inclusively)   
44.1 44.9 45.1 
 Source: NIS, Tempo online 
 
Romania’s vulnerability with regard to food insecurity (and poverty, in general) is given by the differences in the 
standards of living between the urban and rural areas (Alexandri, 2013). Even though the food insecurity risk is 
partially diminished by subsistence farming, this modality to reach a social equilibrium in the rural area lowers the 
opportunity to bridge up the development gap between the urban and the rural areas.  
The relative poverty rate by residence areas highlights this gap: for instance, in the year 2008 (the last year for 
which these data are available) the poverty rate was 22.4% at national level, 9.1% in the urban area and 38.6% in the 
rural area (INS, 2009). In the calculation of the relative poverty rate the value of self-consumption on the household 
is not included, but including it, although makes Romania comes closer to the EU average, only reduces the rural – 
urban gap from 4:1 to 3:1. As regards the share of food expenditures in total consumption expenditures of 
households (indicator that includes the value of self-consumption), the urban – rural gap accounts for about one-
tenth of total consumption expenditures, i.e. 40.9% in the urban area and 51.9% in the rural area, in the year 2011. 
The gap expressed in percentage is quite large if we take into consideration the fact that the absolute value of 
consumption expenditures is by one quarter lower in the rural area compared to the urban area.  
The self-consumption issue, i.e. the modality in which it can be included in the analysis of the consumption 
demand of self-produced food, presupposes a difficult decision, as in an economy like that of Romania, self-
consumption plays an important role, mainly in rural areas. Not taking into consideration the self-consumption leads 
to a higher accuracy of data (prices and bought foodstuffs). Furthermore, if we consider the modality of data 
registration in the HBS, from the available data (corresponding to a quarter of the year) it is impossible to separate 
the previously bought products and those that are self-produced. The primary interest to estimate the food demand 
elasticities led to the decision to limit the analysis to the purchased foodstuffs, for which a price could be calculated. 
This option probably induces certain distortions in estimating a complete system of food demand.  
Comparing the data of the year 2011 (INS, 2013), separately by the two residence areas, referring to the 
consumption of important foodstuffs, the self-produced food inclusively (Table 2) and those referring to the 
expenditures for the purchase of these foodstuffs, self-produced food exclusively (Table 3), certain characteristics of 
self-consumption can be identified versus the bought food. In the case of bread, the consumption is higher in the 
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rural area, and the expenditures for buying it are approximately equal to those in the urban area, which may signify 
that if the price is lower in the rural area, self-consumption is not necessarily higher. In the case of fresh meat, the 
expenditures in the rural area are about half of those in the urban area, which means that self-consumption is 
important, as long as the gap between the quantity consumed in the rural area is greater than that in the urban area, 
and the purchases are half of the value of those from urban area. At the same time, in the case of fruit and 
vegetables, self-consumption in the rural area seems to be high, of we compare total consumption to purchases, with 
the mention that in the urban area fruit consumption is higher than in the rural area. While in the case of sugar there 
are no great differences between the two residence areas, in the case of alcohol it seem that self-consumption is 
important. 
 
 Table 2. Consumption of certain foodstuffs in the year 2011 (monthly averages per person)  
Products m.u. Total Urban Rural 
Bread and bread products kg 8.565 8.098 9.134 
Fresh meat kg 3.079 3.246 2.876 
Milk l 5.962 5.595 6.409 
Fruit kg 3.399 3.925 2.758 
Vegetables and canned vegetables kg 7.597 7.923 7.199 
Sugar kg 0.741 0.755 0.724 
Alcohol l 2.188 1.817 2.64 
 Source: NIS, Tempo online (HBS) 
 
 Table 3. Expenditures for the purchase of certain foodstuffs in the year 2011 (monthly averages per person)  
Products m.u. Total Urban Rural 
Bread and bread products RON 28.83 28.91 28.74 
Fresh meat RON 25.58 33.56 15.9 
Milk RON 12.73 17.05 7.48 
Fruit RON 10.1 13.37 6.14 
Vegetables and canned vegetables RON 12.06 16.78 6.34 
Sugar RON 3.67 3.61 3.75 
Alcohol RON 5.48 5.88 4.98 
 Source: NIS, Tempo online (HBS) 
2. Methodology 
The paper uses the AIDS methodology developed by Deaton and Muellbauer (1980). The main property that 
makes the use of AIDS very attractive is that the model gives a first order approximation to all demand systems 
derived from an utility maximizing behaviour. A very important property that explains the attractiveness of the 
model is the ease of estimation, the functional form of the model is linear, and therefore very easy to estimate (Tiffin 
et al., 2014). 
The functional form of the AIDS model is of the following form: 
 
where: 
 
 
The notation is the standard one: wk are the budget share of the k food group in the total expenditure for food (X); 
pk is the aggregate price for the k food group and X is the total food expenditure. 
The construction of the log P is the only empirical problem that arises when estimating the AIDS model. This 
issue is dealt easily by using the hypothesis that prices are highly correlated in which case the following 
approximation can be used: 
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When the above approximation is used, the model is named linear approximation AIDS model, or LA/AIDS 
model (Green, 1990). The properties of the demand system require that the coefficients of the equations satisfy the 
following properties: 
 
The ease of testing the restrictions imposed by the theory on the AIDS demand system is another property that 
makes its use very attractive to researchers. Since our goal was to estimate price and expenditure elasticities of 
various group of foods, we circumvent the issue by discarding from the estimation one of the commodity group, 
since the coefficients can be easily deduced from the properties of the demand system. 
The coefficients from the demand system can easily computed if one employed some approximations. The 
uncompensated price elasticity of demand is: 
 
The compensated price elasticity of demand is: 
 
The expenditure elasticity of demand is: 
 
The data base used is the Household Budget Survey from the first quarter of 2011. In the data set we have 
information with respect to the household composition and characteristics of the members (age, education, labour 
market status, etc.), the household income, total expenditure as well as food expenditure on different food groups. 
Since there are over 100 records of different categories of foods in the survey, we aggregated them in eight broad 
groups as follows: 
1. Bread, cereals and pasta (Cereals); 
2. Meat and meat products, fish and sea food (Meat); 
3. Milk, dairy products (Milk); 
4. Fruits and fruit derivatives (Fruits); 
5. Vegetables, and vegetable derivatives (Vegetables); 
6. Sweets and non-alcoholic beverages (Sweets); 
7. Adult goods, as coffee and alcoholic beverages (Alcohol); 
8.  Other. 
We have estimated seven demand functions, since the eight demand’s coefficients can be obtained easily from the 
other seven demand functions. 
The custom of buying in bulk, in order to built winter stocks, or in order to obtain a better price is not yet extinct, 
and can create problems if one wants to have an accurate measure of the precise household consumption of a certain 
food group. In addition to this, some rural households have members which are agricultural workers therefore they 
grow part of their food intake on their land. The data records both the quantity purchase, the expenses for each food 
category in the month of the interview, as well as the household consumption. 
To understand the significance of the problem here is some information. There are some 280,000 records of food 
consumption for all households. In 100,000 cases, the purchased quantity is equal to the household consumption, in 
140,000 the purchased quantity is lower than the household consumption, and in 40,000 the purchased quantity is 
higher than the household consumption. One should expect this behaviour, but they should even out, there should be 
an approximately equal number of records with consumption above the quantity purchased, and quantity purchased 
above the household consumption. The fact that this is not happening tells us that a significant part of household still 
have stocks of products. Because of that, one has to decide on the issue regarding what information to use, either the 
quantity purchased or the quantity consumed, leaving aside for the moment the issue that for the quantity consumed 
we might not have the correct price. 
Since we are interested in computing the elasticities, we opted for using the household expenditure in the specific 
month, since for that information we had the correct prices. 
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The price index for each food group was computed by dividing the group expenditure by the group quantity, and 
the aggregate price of food (in log form) was computed as a weighted sum of the index of prices for each group (in 
log form), where the weights were the average share of food expenditure for each group. 
3. Results and discussions 
The estimated model is the LA/AIDS demand system presented earlier, in which the dependent variables are the 
share of the food groups (presented earlier) in the total food expenditure, and the explanatory variables are some 
demographic and human capital characteristics of the household, together with the log of the price indices for each 
food category and the log of food expenditure divided by the aggregated price. The demographic variables included 
are the family composition, in terms of household members, number of babies and of children, the age and the 
education level of the first two household members. Since the rural dummy was significant, we have estimated the 
demand functions for urban and rural households as well. The results are presented in the Appendix to this paper. 
As mentioned before, the place of residence is significant and in terms of the demand (expressed as share in total 
food expenditure) for the specific food groups, the rural households have larger share of cereals, fruits, sweets and 
alcohol, in comparison to the urban households. Note that the monetary value of the specific expenditure of the 
urban household might be larger, but if you express them as shares they become larger, due to the low income level 
of the rural households.  
If the household head is female, than there is a reduced demand for meat and alcohol and increased demand for 
sweets in the urban population sample in comparison to the case when the household head is male. This effect is not 
present in the rural sample. 
In the urban sample, a more educated household head is associated with reduced shares for cereals and fruit 
groups, increased shares for meat, milk, and alcohol groups. The number of household members is an important 
determinant of the household demand, larger urban households demand more cereals, and meat (at a lesser extend) at 
the expense of the other food, while larger rural household demand more cereals, and less milk and vegetables. 
The presence of babies in the household decreases the share of cereals and increases the share for milk in both the 
rural and the urban households, which is an expected result, while the presence of children decreases meat, and 
increases milk.  
The age of both the household head and the second person in the household do not seem to influence significantly 
the share for food groups, and neither the education level of the second household member, with the exception of the 
urban household, cereals share. 
The coefficients of the log of price groups and the log of food expenditure were used in order to compute price 
and expenditure elasticities. The elasticities estimate the measure in which the price differences influence the choice 
of the similar households.  
The price and expenditures elasticities are presented, calculated for the total sample, and by residence areas for 
the 1st quarter of 2011. Although both the compensated and non-compensated price elasticities were calculated, only 
the non-compensated elasticities are presented (that generally have higher values than the compensated ones). The 
non-compensated elasticities take into consideration both effects generated by a change in prices, i.e. the income 
effect and the substitution effect.  
 
 Table 4. Estimated expenditure elasticities  
  Total sample Urban area Rural area 
Cereals 0.917 0.781 1.005 
Meat 0.991 0.951 1.100 
Milk 1.109 1.090 1.137 
Fruit 1.079 1.117 1.052 
Vegetables 1.121 1.172 1.069 
Sweets 1.070 1.188 0.922 
Alcohol 0.810 0.958 0.761 
 
The expenditure elasticities for the total sample (Table 4) have positive values, which means that the defined 
groups represent normal products, for which an increase of food expenditures leads to an increase of demand. The 
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fact that the expenditure elasticities are greater than 1 in the case of milk, fruit, vegetables and sweets indicates their 
perception as luxury goods. The presence of fruit and vegetables among these could be explained by the specificity 
of fruit consumption in the 1st quarter of the year (more citrus and less fruit from domestic production). The groups 
of products bread, meat and alcohol appear as necessity goods, with elasticities less than one, but close to 1.  
The values of elasticities calculated for the urban area are closer to the elsticities in other (more developed) 
countries (Rizov et al., 2014). Thus, the expenditure elasticity of the cereal group is lower (its value is under that of 
the alcohol group), even though the milk, fruit, vegetables and sweets groups are perceived as being from the luxury 
goods category. 
The demand elasticities in the rural area, calculated for the 1st quarter of the year 2011, suggests that the 
interaction with self-consumption can be important even for the households that bought products from each group 
defined for the analysis. The situation is different from that in the urban area in the first place because, besides the 
groups sweets and alcohol, all the other groups are considered luxury goods (the cereal group inclusively, where 
bread prevails). 
3.1. Price elasticities for the total sample 
The own price elasticities of the analyzed groups of products (Table 5), found on the elasticity matrix diagonal, 
measure the percentage of demand modification as a result of the 1% modification of the respective group price (the 
values are negative because the price modification results in a modification of demanded quantity in the opposite 
direction). Except for the groups meat and fruit, for which the demand appears more inelastic, all the other groups 
have an elasticity greater than one (in module), which would mean that the demanded quantity is modified by a 
percentage higher than the price. The result suggests a strong preference for products of the groups meat and fruit. A 
special situation is represented by the price elasticity greater than one for cereals, which could be explained by the 
great differences between the food habits from the rural and urban areas (possible substitution of buying bread by the 
preparation of polenta obtained from the self-produced maize flour, in the rural area). 
 
 Table 5. Uncompensated  price elasticities for the total sample 
Group Cereals Meat Milk Fruit Vegetables Sweets Alcohol 
Cereals -1.296 -0.077 -0.003 0.360 0.085 0.525 0.224 
Meat -0.222 -0.672 -0.013 0.011 -0.283 0.001 0.074 
Milk 0.002 0.041 -1.237 0.057 0.069 0.051 0.136 
Fruit -0.045 0.009 -0.054 -0.733 -0.038 0.117 0.003 
Vegetables 0.046 -0.104 -0.040 0.039 -1.066 0.170 0.129 
Sweets -0.001 -0.027 -0.013 0.011 0.014 -1.068 0.074 
Alcohol -0.011 -0.003 0.044 0.039 0.042 0.012 -1.178 
 
The cross price elasticities (values that are not on the elasticity matrix diagonal) measure the modification of the 
demanded quantity for a group of foodstuffs if the price of another group is modified by 1%. The negative sign 
indicates that the considered group has complementary groups, and the positive sign indicates that it has substituent 
groups. For instance, in the case of meat, the cross price elasticities are negative for most groups (except for milk 
and fruit). 
3.2. Price elasticities in the urban area 
Estimated own price elasticities (Table 6) are less than one for the cereals, meat, fruit and vegetables groups, 
which suggests that the urban households are less vulnerable to changes in prices compared to the rural households, 
which represents a plus from the food security point of view. The fact that the milk group has an elastic demand can 
be explained by the seasonal variations in the milk and dairy price (with significant price increases in winter time).  
It is interesting that the group fruit find substituents in each of the other groups, which is a situation similar to that 
for the total sample probably as a result of the specific fruit consumption in the 1st quarter of the year. 
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 Table 6. Uncompensated  price elasticities in the urban area 
Group Cereals Meat Milk Fruit Vegetables Sweets Alcohol 
Cereals -0.937 -0.144 -0.022 0.252 -0.051 0.348 -0.033 
Meat -0.223 -0.692 -0.004 0.041 -0.300 0.040 0.016 
Milk -0.042 0.051 -1.209 0.089 0.074 0.028 0.184 
Fruit -0.028 -0.016 -0.021 -0.750 -0.081 0.102 0.066 
Vegetables -0.021 -0.081 -0.040 0.093 -0.932 0.148 0.074 
Sweets -0.001 -0.022 -0.011 0.004 0.011 -1.071 0.061 
Alcohol -0.019 -0.008 0.033 0.057 0.034 0.030 -1.171 
 
3.3. Price elasticities in the rural area 
The own price elasticities less than one for meat and fruit (Table 7) indicate an inelastic demand for these 
products, probably because the traditional food consumption pattern implies a higher consumption of meat in winter 
time, and the availability of fruit specific to the cold season (citrus from import) make people eat these products, as a 
result of the expansion of the urban food consumption pattern.  
 
 Table 7. Uncompensated  price elasticities in the rural area 
Group Cereals Meat Milk Fruit Vegetables Sweets Alcohol 
Cereals -1.577 0.114 0.030 0.461 0.172 0.672 0.243 
Meat -0.222 -0.629 -0.039 -0.023 -0.270 0.010 -0.017 
Milk 0.003 0.053 -1.291 0.048 0.095 0.076 0.106 
Fruit -0.081 0.083 -0.129 -0.702 0.015 0.130 -0.055 
Vegetables 0.071 -0.124 -0.038 -0.007 -1.165 0.149 0.107 
Sweets 0.014 -0.027 -0.035 0.026 -0.027 -1.050 0.081 
Alcohol -0.003 0.014 0.065 -0.003 0.053 -0.011 -1.189 
  
Examining the cross price elasticities, it can be noticed that the alcohol group is complementary with the groups 
meat and fruit, for the rural households. 
4. Conclusions 
The investigation of food demand and the estimation of elasticity coefficients provide useful information on the 
consumption behaviour of different population categories in relation to incomes and food prices. The food demand 
system parameters are determined for the households from the urban and rural areas. The expenditure elasticities are 
higher in the rural area than in the urban area mainly due to the rural population’s lower cash incomes.  
All uncompensated own-price elasticties are negative which is consistent with the economic theory. The majority 
of cross-price elasticities are positive which suggests that the food groups considered are substitutes. A characteristic 
of the demand system in Romania is that expenditure elasticites for products which traditionally are considered as 
basic food like: bread, meat or milk have large values (larger than one), which suggests that they are perceived as 
luxury products by the population. An explanation of this issue is the low income level and the large share of food 
expenditure in total expenditure due to the poverty level of the rural households. Another explanation which is 
relevant to the rural households steams from the importance of the self-consumption, i.e. of its important 
contribution to meeting household food consumption, a situation facilitated by the existence of fragmented holdings. 
The choices of rural households as regards the food bought can be significantly influenced by the fact that they 
practically operate in a subsistence economy, where the cash incomes are extremely low and that they generally buy 
what they cannot produce on their own household or certain luxury goods for special occasions. If we investigate 
consumption on rural households, by types of products we can notice the highest shares (more than 50% of food 
consumption comes from self-consumption) in milk, cheese, eggs, vegetables, and we also notice that the dairy 
product group also has the highest elasticity. Practically, this leads us to the conclusion that for the groups of 
products with a high share of self-consumption, the products that are bought are perceived as luxury goods rather 
than products for meeting the basic needs for food. 
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Appendix A. The influence of the demographic characteristics over the demand of the food groups 
Table A1. Results for urban sample 
  Cereals Meat Milk Fruits Vegetables Sweets Alcohol 
Month (January is the omitted) 
February -0.0113* 0.0168* -0.0001 -0.0038* 0.0095* -0.0057* -0.0028 
March -0.0001 0.0070 -0.0090* -0.0084* 0.0186* -0.0026 -0.0032 
Rural area (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) 
1st household member is 
female 
-0.0044 -0.0108* 0.0063 0.0025 0.0025 0.0065* -0.0052* 
Education of the first household member 
primary school 0.5115* 0.1799* 0.1646* -0.0828* 0.0724* -0.0385 0.1045* 
secondary school 0.5165* 0.1918* 0.1674* -0.0782* 0.0553* -0.039* 0.0972* 
vocational education 0.5008* 0.2023* 0.1729* -0.0721* 0.0521* -0.0383* 0.0963* 
10 classes 0.5124* 0.1982* 0.1614* -0.0666* 0.0474* -0.0381 0.1002* 
high school education 0.4942* 0.1999* 0.1777* -0.0691* 0.0522* -0.039* 0.0961* 
foreman education 0.4933* 0.1933* 0.1812* -0.0652* 0.0506 -0.0368 0.0925* 
short term college education 0.5003* 0.1900* 0.1811* -0.0738* 0.0512 -0.0343 0.0943* 
long term college education 0.4852* 0.2050* 0.1879* -0.0663* 0.0464 -0.0398* 0.0960* 
Doctoral education 0.4392* 0.3008* 0.2317* -0.0865* -0.0143 -0.0852* 0.1247* 
Number of Household 
members 
0.0209* 0.0061* -0.0089* -0.0036* -0.0067* -0.0030* -0.0022* 
Number of babies in the household 
1 baby -0.0205* -0.0121 0.0434* 0.0030 -0.0033 -0.0084 0.0000 
Number of children in the household 
1 child  -0.0006 -0.0165* 0.0163* 0.0041* -0.0062 0.0085* -0.0028 
2 children  0.0085 -0.0254* 0.0152* 0.0057 -0.0053 0.0107* -0.0086* 
3 children  0.0002 -0.0688* 0.0112 0.0074 0.0346* 0.0307* -0.0111 
4 children  -0.0149 -0.0785* 0.0814* -0.0071 0.0077 0.0214 -0.0052 
5 children  -0.0821* -0.0275 0.0693* 0.0127 0.0226 0.0326 -0.0271 
The age of the first household 
member 
0.0000 0.0002 0.0002 0.0000 0.0000 -0.0002* -0.0001 
The age of the second 
household member 
-0.0003* -0.0002 0.0003 0.0002* 0.0000 0.0000 -0.0001 
Education of the second household member 
primary school 0.0402* -0.0204 -0.0185 -0.0079 0.0089 0.0083 0.0010 
secondary school 0.0433* -0.0301 -0.0202 -0.0029 0.0083 0.0072 -0.0007 
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vocational education 0.0341* -0.0222 -0.0105 -0.0059 0.0056 0.0053 0.0001 
10 classes 0.0444* -0.0449* -0.0172 -0.0054 0.0122 0.0085 0.0015 
high school education 0.0260 -0.0160 -0.0179 -0.0025 0.0073 0.0085 -0.0013 
foreman education 0.0183 0.0028 -0.0164 -0.0106 0.0065 0.0042 0.0051 
short term college education 0.0115 0.0080 -0.0315 -0.0005 -0.0001* 0.0063 0.0009 
long term college education 0.0173 -0.0152 -0.0270* 0.0009 0.0033 0.0154 0.0060 
Doctoral education 0.0172 -0.3668* 0.0441 0.0541 0.1264* 0.0538 0.0322 
Table A2. Results for rural sample 
  Cereals Meat Milk Fruits Vegetables Sweets Alcohol 
Month (omitted is January) 
February -0.0047 0.0284* -0.0118* -0.0008 0.0073* -0.0055 -0.0040 
March 0.0009 0.0283* -0.0221* -0.0010* 0.0125* -0.0047 -0.0017 
Rural area (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) 
1st household member is 
female 
0.0098 -0.0100 0.0031 -0.0004 0.0069 -0.0021 -0.0056 
Education of the first household member 
primary school 0.0554 -0.0278 0.0001 -0.0017 -0.0092 0.0147 -0.0363 
secondary school 0.0757 -0.0391 -0.0079 0.0015 -0.0122 0.0133 -0.0321 
vocational education 0.0730 -0.0436 -0.0090 0.0076 -0.0190 0.0147 -0.0271 
10 classes 0.0808 -0.0340 -0.0031 -0.0031 -0.0119 0.0052 -0.0379 
high school education 0.0551 -0.0304 0.0038 0.0074 -0.0165 0.0125 -0.0366 
foreman education 0.0285 -0.0133 0.0109 0.0071 -0.0056 0.0070 -0.0349 
short term college education -0.0160 0.0453 0.0026 -0.0021 -0.0191 -0.0045 -0.0174 
long term college education 0.0207 -0.0172 0.0121 0.0187 -0.0006 -0.0060 -0.0340 
Doctoral education (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) (dropped) 
Number of household 
members 
0.0097* -0.0016 -0.0106* -0.0004 -0.0041* 0.0017 0.0023 
Number of babies in the household 
1 baby -0.0406* 0.0182 0.0286* 0.0071 0.0002 -0.0129* -0.0002 
2 babies 0.1267 -0.0708 -0.0372 0.0496 0.0049 -0.0236 -0.0276 
Number of children in the household 
1 child  0.0150 -0.0225* 0.0029 0.0093* -0.0038 0.0080* -0.0055 
2 children  0.0343* -0.0322* 0.0030 0.0051 0.0026 0.0011 -0.0125* 
3 children  0.0551* -0.0759* 0.0299* 0.0027 -0.0011 0.0066 -0.0090 
4 children  0.0598 -0.0564 -0.0044 -0.0047 0.0118 0.0281 -0.0277 
5 children  -0.0165 -0.0167 0.1011* -0.0079 0.0253 -0.0370 -0.0305 
The age of the first household 
member 
0.0001 0.0002 -0.0001 0.0000 -0.0002 0.0000 -0.0001 
The age of the second 
household member 
-0.0001 -0.0005 0.0002 0.0001 0.0002 -0.0001 0.0001 
Education of the second household member 
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primary school 0.0322 -0.0076 -0.0221 0.0114 0.0248 -0.0167 -0.0026 
secondary school 0.0231 -0.0010 -0.0153 0.0019 0.0271 -0.0156 -0.0012 
vocational education 0.0302 0.0016 -0.0198 -0.0003 0.0300 -0.0232 -0.0007* 
10 classes 0.0256 -0.0221 -0.0215 0.0105 0.0447* -0.0131 -0.0088* 
high school education 0.0188 -0.0114 -0.0043 0.0065 0.0221 -0.0160 0.0004 
foreman education 0.0088 -0.0079 -0.0189 0.0172 0.0432* -0.0275 0.0077 
short term college education 0.0432 -0.0571 -0.0027 0.0194 0.0222 -0.0202 0.0069 
long term college education -0.0074 -0.0068 0.0036 0.0144 0.0204 -0.0147 0.0095 
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